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mirror, the needle was at once deflected 20 divisions of the scale 
on placing the mirror outside the window so as to send the moon- 
light perpendicularly through the window on the selenium, the 
deflection of the needle Was 40 divisions. The window was kept 
closed during these experiments. 

On another evening when the moon shone very obliquely on the 
window, and the selenium was exposed on the inside of the 
window directly to' the moonlight, the needle was deflected 100 
divisions of the scale, and the deflection increased to 150 divi~ 
sions after exposure for about 3 minu~es, 

The change in the resistance of the selenium Was from 60,000 to 
70,000 ohms. 

These experiments show that the action on the selenium is duo 
principally, if no~ entirely, to radiations belonging to the visible 
part of the spectrum, Light rays o~ all kinds, particularly the 
greenish yellow, produce an instantaneous effect followed l~y a more 
or less gradual effect, which continues to increase during exposure 
for several m~nutes. 

These facts suggest two hypotheses as possible explanations, 
which may help as guides in further experiments, but which 
cannot be accepted as proved without further evidence. 

(1) Tha~ the light falling on the selenium causes an elec~ro- 
motive force in it, which opposes a~battery-current passing through 
it, the effec~ being similar to the effect due to polarization in an 
electrolyte. 

(2) That the light falling on the selenium causes a change on 
its surface akin to the change which it produces on the surface of 
a phosphorescent body, and that in consequence of this change the 
electric current is enabled to pass more readily over the surface of 
the selenium. 

GEOLOGICAL SOCIETY. 
November 3rd~ 1875~--John Evans, Esq.~ V.P.R.S, President, 

in the Chair. 
The following communications were read : - -  
1. "On some new Ma~rurous Crustacea from the Kimmeridge 

Clay of the Sub-Wealden boring, Sussex, and from Boulogne-sur- 
l ier," By Henry Woodward~ Esq., F.R.S,, ~.G.S. 

2. "On a new Fossil Crab from the Tertiary of New Zealand.' 
By Henry Woodward, F~sq., Y.I~.S., ~.G.S. 

3. "On a remarkable Fossil Or~hop~erous Insect from the Coal- 
measures of Britain." By Henry Woodward, Esq., F.R.S., F.G.S. 

4. "On the discovery of a Fossil Scorpion in the English Coal- 
measures." By Henry Woodward, ~ q . ,  F.R.S, F.G.S. 

5. " The Drift of Devon and Cornwall, its origin, Correlation 
with that of the South-east of England, and place in the Glacial 
Beries." By Thomas Belt, Esq., F.G.S. 

The author d esc~bed the general oharac~rs of the drif~ in the 
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160 Geological Society : ~  

district under consideration, and stated that on the uplands the 
drift consists of undisturbed gravels and travelled boulders, which 
occur only in isolated remnants on the lower ranges, and that in the 
lowlands and valleys within 100 feet of th.e present level of the sea 
the gravels are wi(lely spread, and ~how signs of sudden and tumul- 
tuous action. Between the upland and lowland gravels he considered 
that great denudation had taken place, tic ma~ntafiled that the 
boulders and the materials of the gravels had been distributed by 
floating ice, and that their prcsence on the summit of Dartmoor 
indicated that the water on which the ice floated must have extended 
up to 1200 feet above the present sea-level; but he argued that 
this water was not that of the sea, because no old sea-beaches or 
remains of marine organisms are to be found in the region, although 
freshwater shells are preserved, tie ascribed these phenomena to 
the presence of a great freshwater lake, produced by the drainage of 
Europe being dammed back by a great glacier flowing from the 
n0rth-west (Greenland) down the present bed of the Atlantic, and 
over the northern parts of the continent. The author discussed 
the characters of the superficial deposits in the southern and south- 
eastern counties, and indicated the points in which these seemed 
to bear out his hypothesis. 

The sequence of phenomena assumed by the author is as follows : 
--:Accepting ~[r. Tylor's notion that the actual sea-level must have 
been lowered during the Glacial period in consequence of the great 
accumulation of water in the form of ice at the poles, he seeks a 
point of departure for the Glacial period in the first evidence of such 
a lowering of the sea-level. The Weybourne sands and the marine 
beds of Portland Bill were deposited when the sea was at about it~ 
present level; and the Bridlington Crag probably belongs to the same 
period. The fossils found in these deposits show that the waters 
were cold. The first stage of the Glacial period is that of the older 
Eorest-beds ; and the immigration of a m~mber of great Mammalia 
and of Pal~eolithic man, indicates that the sea had retired from the 
British Channel anti the German Ocean, leaving these islands con- 
nected with the continent. A grea/~ ~river probably ran southwards 
through the region now submerge~]. The second stage is marked by 
the continued advance of the i Se from the north, the retreat of the 
southern fauna and Pa]~eo]ithic man, and the arrival of Arctic 
~[ammals. The third, stage saw the culmination of the Glacial 
period and the greatest extent of the Atlantic glacier, which reached 
to the coast of ]~urope, blocked up the English Channel, and caused 
the ~ormation of an immense lake of fresh water by damming back 
the drainage of the whole of North-western Europe, as already indi- 
cated. In the fourth stage the Atlantic glacier began to retreat, 
and the sudden breaking away of the barrier of ice that blocked up 
the mouth o f  the Channel caused the tumultuous discharg e of the 
waters of the great lake, by which the spreading of the lowland 
gravels was effected. To this cause the author attributes the for. 
marion of the ~Iiddle Glacial sands and gravels of~orfolk and 
Suffolk. During the fifth stage the ice of the German Ocean con- 
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tinued to retreat; but there was a temporary advance of the Atlantic 
glacier, which again blocked up the Channel, and produced a second 
great lake, which, however, did not attain so great a height as the 
first, and its waters were not discharged in the same tumultuous 
fashion. At this period the Upper Boulder-clay of Norfolk and 
Sufiblk was formed ; but the author is not convinced that this 
formation is represented south of t  he Thames, except by the "Trai l"  
of the Rev. O. Fisher. In  the sixth and last stage the Atlantic ice 
retreated as far as the north of Scotland : but the sea had not re- 
turned to its former level; the British Isles were connected with 
the continent and with each other. To this the author assigns the 
last great forest period, and the arrival of Neolithic man and the 
associated fauna from the continent. 

November 17th, 1875.--John Evans, Esq., ¥.P.R.S., President, 
in the Chair. 

The following communications were read : - -  
1. "Ou  a new Modification of Dinosaurian ¥ertebr~e." By Prof. 

Richard Owen, C.B., F.R.S., F.G.S., &c. 
2. " On the presence of the Forest-bed Series at Kessingland 

and Pakefield, in Suffolk, and its position bencath the Chillesford 
Clay." By 5ohn Gunn, Esq., bf.A., F.G.S. 

In  this paper the author described u section from the cliff at 
Kessingland and 1)akefle]d, from the examination of which he 
arrived at the conclusion that the Forest-bed series underlies the 
Chillesford Clay and Sands. At the foot of the cliff there is an 
estuarine deposit forming the soil of the Forest-bed, consisting of 
blue clay and gravel, the "Elephant-bed" of the author's former 
paper. Above this is the Forest-bed, containing large stools and 
stems of trees, but no fossil bones. This is followed by a freshwater 
deposit, consisting of black soil with freshwater shells, corresponding 
to a similar bed at 5fundesley and l~unton, known as the " Unio 
bed," and including the " Rootlet-bed " of cozy clay, regarded by 
Mr. Prestwich as an indication of the forest. The author considers 
the supposed rootlets to represent brushwood which succeeded the 
true forest. Above this come Fluvio-marine deposits, in which Crag 
shells occur, although but rarely. To this division the author was 
inclined to refer the Norwich Crag, which at Bramerton underlies 
the next division, regarded by the author as the Chillesford Clay 
and Sands. Of the overlying deposits the first is supposed to be the 
', Pebbly bed" by the author ; it has been regarded as 5fiddle Drift ; 
and the uppermost is Upper Boulder-clay. The paper was illustrated 
by the exhibition of a fine series of bones, chiefly Cervine, from the 
lowest deposit noticed by the author. 

December 1, 1875.--5ohn Evans, ]~sq., ¥.I).R.S., President, 
in the Chair. 

The following communication was read : - -  
,, 0 -  the Granitic, Graaitoid, and associated ~fctamorphi¢ Rocks 
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162 Geological Soc i e t y : -  

of the Lake-district." By J. Clifton Ward, Esq., F.G.S., of the 
Geolo~cal Survey of England and Wales 4. 

Part I. On ~he Liquid-cavities in the Quartz-bearZng ~ocIcs of th6 
Lake-district. 

The object of this paper was to examine into the evidence afforded 
by the liquid-cavities of the granitoid rocks of the Lake-district, 
in reference ~ the pressure under which these rocks may have 
consolidated. I n  the first division of the subject the geological re- 
lations of the three granitic ccntres of the district were considered, 
and it was shown that these several granitic masses probably soli- 
dified at depths varying from 14,000 to 30,000 feet. The most 
probable maximum depth for the Skiddaw granite was stated as 
30,000 feet, the maximum for the Eskdale granite 22,000 feet, 
and for the Shap granite 14,000 feet. These maximum depr~s were 
arrived at by estimating the greatest thickness of strata that was 
ever, at one time, accumulated above the horizon of the top of the 
Skiddaw slates. 

The mode of microscopic examination, together with a description 
of the precautions taken in measuring the relative sizes of the 
cavities and their contained vacuities, formed the second division of 
the paper. I t  was stated that all the measurements used in the 
calculations were made from cases in which the vacuity moved freely 
in the liquid of the cavity ; and an approximately 2erfect ease for 
measurement was defined to be one in which the outline of the 
liquid-cavity was sharply defined all round in one focus, and in 
which the vacuity moved freely to every part of the cavity without 
going out of focus. 

Then followed the general results of the examination. Restrict- 
ing the measurements to such cases as those above mentioned, the 
results were found to be generally consistent with one another, and 
with those previously obtained by ~[r. Sorby in his examination of 
other granitic districts. ~'rom the fact that the calculated pressure 
in feet of rock was in all cases greatly in excess of the pressure 
which could have resulted from the thickness of overlying rocks, it 
was inferred as probable that these granitic masses were not directly 
connected with volcanic action, by which the pressure might have 
been relieved, but that the surplus pressure was spent in the work 
of elevation and contortion of the overlying rocks. 

~Kicroscopic, combined with field evidence, was thought to indicate 
that the Shap granite, though mainly formed at a depth similar to 
that at which the Eskdale granite consolidated, was yet itself finally 
consolidated at a much less depth, the mass having eaten its way up- 
wards at a certain point, and, perhaps, representing an  unsuccessful 
effort towards the formation of a volcanic centre. 

The examination showed that the mean of the pressures under 
which the Lake-distrlct granites probably consolidated was nearly 
the same as the mean which ~[r. Sorby arrived at for those of 
Cornwall. In  conclusion the author stated that he wished these 

$ Par~s I, and H. were ~ea4 at the Meeting of June 23. 
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results to be considered as preliminary only, since the comlalete in- 
vestigation would necessarily occupy far more time than was at his 
disposal ; at the same time he ventured to hope that general accu- 
racy was insured, while pointing to the many little-known causes 
which might affect the conclusions. 

f 'art I I .  On the Eslcdale and ~hala Granites, w~¢h their associated 
~letamorphiv l~oclcs. 

The author brought forward evidence in this paper to prove the 
possibility of the formation of granite by the extreme metamorphism 
of volcanic rocks. The passage is shown in the field, and may be 
observed in a complete series of band specimens. Frequently, 
indeed, the actual junction is well marked; but in other cases the 
transition is gradual ; and there occur, at some little distance from 
the main mass, intying patches of what may be called bastard 
granite. The microscopic examination proves the passage from a 
distinctly fragmentary ash to a distinctly crystalline rock, and to 
granite itself. Also the chemical composition of the altered rocks 
agrees very closely with that of the granite. 

Both Y, skdale and Shap granite were believed to have been formed 
mainly from the rocks of the volcanic series by metamorphism at 
considerable depths; but the granite of Shap was thought to be in 
great measure intrusive amongst those particular beds which are now 
seen around it. A decided increase in the proportion of phosphoric 
acid was noted in the volcanic rocks on approaching the granite, and 
a decrease in carbonic acid. 

]?art I I I .  On the Slc'iddaw Granite and its associated Metamo~Thic 
roc]~'s. 

The subjcct was treated under the three heads of (1) Examination 
in the l~ield, (2) Microscopical examination, (3)IChemical examination ; 
and the following were the general results arrived at. The meta- 
morphism of the Skiddaw slate extends for many miles around the 
several granitic masses, and commences by the formation of small 
spots which become developed into chiastolite crystals. The chias- 
tolite slate passes into spotted schist, by the great increase of the 
small oblong spots arranged along planes of foliation ; and mica ap- 
pears. The spotted schist graduates into mica-schist, which, however, 
often retains to the last faint spots, and occasionally chiastolite 
crystals. The junction between the mica-schist and the granite is 
generally rather abrupt. On the whole, chemical and field evidence 
especially are against regarding the granite now exposed as the 
result of the extreme metamorphism of the Skiddaw slates i~nme- 
diately around it ; but whether it may not have resulted from the 
metamorphism of underlying parts of the same series is an open 
question. The great contortion of the mica-schist around the gra- 
nitic ccntres may be in part due to the at any rate partially in- 
trusive character of the granite. 

I n  an Appendix abstracts of papers by various authors who have 
written in connexion-with thesubject .were given. 
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Part IV. On the Quartz Felsite, Syenitic and associated Meta- 
mor~hlv J~ocks of the Lake-district. 

This part was treated under the same three heads of Field, Micro. 
scopical, and Chemical evidence as the last. 

The quartz felsite of St. John's Vale, and the syenitic granite of 
Buttermere and Ennerdale, lie for the most part at the junction of 
the volcanic and Skiddaw series, and seem by their line of strike, 
and by the occasional presence of bands of slate or volcanic rock, 
enclosed within or running through them, to represent the transition 
beds between the two series, metamorphosed in great measure in 
situ. Both microscopic and chemical evidence demonstrate the pos- 
sibility of this process. 

:Evidence gathered in the field, and microscopic and chemical 
examination, all seem to suggest that the rocks of Carrock Fell &e. 
represent the base of the volcanic series, consisting largely of con- 
temporaneous traps thrown into a synclinal, the axis of which 
ranges generally east and west, and metamorphosed into rocks of 
greatly varying character, such as sphmrolitie felsite, hypersthenite, 
and diorite. 

Although all the various masses treated of were probably 
formed in the main by the metamorphism of beds in sit~t, it is pro- 
bable that some parts of the resulting magma became occasionally 
intrusive among and absorptive of higher beds. 

In an Appendix notices of papers on these rocks by other authors 
were given. 

Part V. General Summary. 
In this part the leading results of the four preceding divisions of 

this memoir were briefly brought forward, followed by the dis- 
cussion of various considerations relating to metamorphism, under 
the following heads :--(1) Granite at various depths ; (2) how far 
granite may be an ultimate universal product of metamorphism; 
(3) distribution of metamorphism (selective metamorphism); (4) 
classes of metamorphism. 

The paper was illustrated by a large geological map of the 
northern part of the Lake-district, by a geological model of t [e  
Keswiek district, by rock-specimens, and large coloured photographs 
taken from water-eolour microscopic drawings made by the author. 

December 15, 1875.--John Evans, Esq., F.R.S., President, 
in the Chair. 

The following communications were read : - -  
1. "Notes on the Physical Geology of East Anglia during the 

Glacial Period." By W. H. Penning, Esq., P.G.S. 
The author wished it to be understood that his remarks were 

intended to form a sketch, rather than a detailed account, of the 
subject to which they relate. He intended to explain the origin 
of the so-called " middle glacial" gravels and sands, to account for 
their occurrence in certain areas and their non-occurrence in others 
where they might reasonably have been expected, also to briefly 
describe a certain series of gravels of doubtful sge and orion in 
the Cambridge valley. 
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A short description of the geology and physical features of the 
district was given, and an inference drawn from the varying faunas 
of the " Crag" that the land was sinking during that era and until 
after the deposition of the Cromer "Forest-bed." Then Arctic con- 
ditions began to prevail, and the great glacial subsidence com- 
menced ; the " lower glacial" beds were formed, and succeeded by a 
large series of false-bedded gravels and sands, with intercalated 
patches of unstratified clay. These deposits run up only to a 
certain level, about 300 feet, never quite reaching the top of the 
Chalk escarpment, where the overlying Boulder-clay is invariably 
found resting on the older rock, without any gravel or sand between. 
The author inferred from this circumstance that after the deposition 
of the " l o w e r "  beds, and as submergence went on, the waters of 
the North Sea were again united to those of the Atlantic. A strong 
current was thus set up, which swept down from the north, 
bringing with it the material of which the gravels are composed, and 
which is found to consist of pebbles, all derived from the northern 
and eastern coasts, mixed with flints from the Chalk. The escarp- 
ment of this formation stood at the time above the water ; but when 
once sufficiently submerged to admit the water over its lower por- 
tions, the conditions were altered, the current lost its force, and the 
deposition of gravel ceased. An occasional iceberg had dropped its 
load of unstratified clay, which became intercalated with the gravels ; 
but the greater number of such bergs were quickly swept away to 
the south. Now the waters had access to a larger area, the forma- 
tion of gravel was succeeded by that of Boulder-clay, which in the 
author's opinion is entirely composed of masses of clay enclosing 
boulders, brought down and dropped by icebergs ia mass, which 
accounts for its want of stratification. 

This Boulder-clay rests evenly on, and at the higher level over- 
laps, the "middle glacial" sands ; it then caps the Chalk escarpment, 
and plunges down into the Cambridge valley, even to the present 
level of the sea ; but in no instance on or beyond the escaq)ment 
does any sand or gravel intervene between it and the older geological 
formations, although just over the scarp (on the south side) the 
gravels run up to an elevation of 300 feet. The gravel-forming 
currents were evidently confined to the seaward side of the Chalk 
range, and excluded from the Cambridge valley, which is un- 
doubtedly l)ra~-glacial, and which formed at the time a large inlet, 
land-locked on every side but one, discharging its waters through the 
opening now occupied by the estuary of "The  Wash." 

In  the Cambridge valley there are sheets of river-gravel of recent 
date, some patches of doubtful age, but not traceable under the 
Boulder-clay, and an elongated series of gravels at a level of 20 to 
60 feet above the present level of the Cam. These are in some 
parts distant from the present course of the river, and present a 
striking resemblauce to glacial gravels ; but as they here and there 
contain recent shells, and taking into consideration their uniformity 
of level, the author doneludes that they indicate an ancient course of 
the river Cam. 
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The other conclusions arrived at, after mature consideration of all 
the evidence hitherto obtained, are :-- that  a gradual passage will be 
found to exist from the base of the Crag up to and through the drift- 
deposits to those of recent date ; that in East Anglia we have evi- 
dence of but one, and that a gradual, period of glacial submergence, 
succeeded by a corresponding movement of reelevation; and that 
there are no "middle glacial" deposits whatever within the area of 
the Cambridge valley. 

2. " Denuding Agencies and Geological Deposition under the 
Flow of Ice and Water, with the Laws which regulate these actions, 
and the special bearing on River-action of observations on the 
Mississippi and other great rivers, and their present and past Mete ~ 
orolo~cal conditions, and similar remarks on Marine Deposits, illus- 
trated by the Irish Sea and the Chesil Beach." By A. Tyler, F~sq., 
F.G.S. 

The ~vriter adduced evidence by measured sections and drawings 
to show that the Quaternary gravels were deposited rather in a wet 
or pluvial than in a snowy or glacial period, l ie thought the de- 
nuding action of springs and the alternate action of rain and frost 
had been neglected. He considered Agassiz and other writers had 
overlooked the previous writings of Playfair, to whom he referred. 

The rainfall of Westmoreland, Switzerland, and the Mississippi 
valley were compared in summer and winter, to prove that floods 
were not necessarily greater from land covered with snow than 
from land covered with trees and vegetation when height above the 
sea and local circumstances were taken into consideration. Mr. 
Dana's " Great Glacier," whose melting was to supply a Quaternary 
river Mississippi 50 miles wide, would require a supply equal to 
625 times the presenb rainfall to fill it. 

The melting of snow was assumed to be of such proportions by 
modern writers as to equal the d6bhcles of older geolo#sts. 

The high Swiss mountains pointed to a greater diminution of snow 
on high ground in the Glacial period; and he believed the clouds 
then discharged near the sea-level, so that the mass of snow and ice 
was at low levels. 

I t  appears that in Greenland in the 80th parallel, according to 
Nordenski61d, near the sea in summer there is no snow on the 
ground 1000 or 1500 feet above the sea. Open water at the poles 
must depend upon the abstraction of the vapour from the atmosphere 
at lower latitudes ; and probably in the Glacial period the ice-cap 
was thickest at the 70th parallel of latitude. 

Mr. Tyler thought the theories of former depressions of the land, 
as in the Mississippi valley, should be tested by examination for 
flexures. He had found (in 1868) that flexures, and not fractures, 
had very much affected the course of the Wealden denudation in 
the Quaternary period. 

The laws of river-motlon are very simple and precise; and as 
depressions and upheavals are always unequal, any great movements 
in the Quaternary period would affect the courses of rivers, and be 
traceable in their deposits. 
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1)enuding Agencies under t]te Flow of Ice and Water. t 67  

The author had measured the remanids valley gravels of Coalbrook 
Dale, which were associated with marine shells 200 feet above the 
sea, and compared their contour with ordinary valley gravels and 
with marine beaches, to ascertain under what probable conditions 
the sea had risen up the Severn valley without leaving any traces 
of cliffs or marine denudation except between Bridgnorth and Coal- 
brook I)ale. The diamond gravel-deposits in Africa have a similar 
contour to those of Coalbrook Dale. 

The position of the 3/[oel-Tryfaen beds was first described by 
Trimmer in 1831. Trimmer, an excellent geologist, observed the 
scratches on the rocks covered by the gravel with marine remains, 
and noticed their ice-origin, but did not draw, unfortunately, the 
natural inference that there must have been a Glacial period in 
Wales. This great discovery or invention was left to Agassiz to 
propose in 1837. 

The glacier-eroded lakes, much lower than Meel Tryfaen, and 
close to it, are free from marine remains ; therefore it seems difficult 
to suppose a depression of 1300 feet and immersion in the sea of 
Tryfacn, and subsequent elevation, could have taken place without 
having left any marks on the land except at one spot. 

The measured section of the Chesil Beach shows its close approxi- 
mation to a binomial curve; and the regularity of beaches and 
littoral zones along the Channel teach us what are the certain con- 
sequences of laud being immersed under the sea. 

Mr. Tyler produced plans and sections showing how the tide 
actually affects the sea-bottom, and described the gorge below 50 
fathoms in the Irish Sea. 

He treated the tide as caused by the alternate and opposite slow 
movement of the deep and great mass of the Atlantic, giving motion 
to the water at the coast almost simultaneously as if the whole 
water moved as one mass over an area of thousands of square 
miles. The velocity of the tide of one tenth of a mile per hour 
in the deep sea, produced by the composition of forces a tide of a 
velocity of three or four miles an hour on the coast, l t igh and 
low water at different ports are the direct consequences of local 
currents in shallow water, set in motion by the greater mass of 
deep water. There are points in the English Channel where within 
a few miles there is a difference o5 six hours in high water, l ie 
objected to the theory of a tidal wave travelling in one direction, 
and moving faster in deep water than in shallow, because the tide 
really travels quicker in shallow water, as his plans show. 

In  support of this he showed the chart of the Channel, and that 
the tide turned in the Irish Sea at all points, deep or shallow, 
almost simultaneously and synchronously with the slew tidal move- 
ment in the Atlantic. He found that in a large area of sea of 
120,000 square miles, where the water averaged 67 fathoms (off the 
Scilly Islands) the velocity of the tide was only one mile per hour;  
hut in the shallows near the Channel Islands, where the depth was 
on an average 12 fathoms, by the composition of forces the velocity 
of the tide increased to 6 miles an hour. I f  the tide were the con- 
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168 Geological Society : -  

sequence of a tidal wave bringing high water, the tidal conditions 
of the Irish Sea would be very different from what they are de- 
scribed to be. 

He did not find any evidence of a plane of denudation on any 
sea-coast, but, on the contrary, deep gorges and curved surfaces, 
depth varying with width, &c. 

The nearest approach to a plane surface was in the estuary of the 
La Plata ; but that flatness appeared more the consequence of depo- 
sition than denudation. 

The great cuts or indentations out of coast lines where rivers 
discharge into the ocean, when compared with the absence of 
indentations in areas where there are no great rivers, but where 
the rocks are equally hard, showed that such denudation de- 
pended upon the alternate and opposite action of rivers and the tide. 
He referred to the removal of the bar of the Danube, and to the 
great laws which regulate the flow of water, which he illustrated by 
diagrams. 

Hydraulics and meteorology must be studied in connexion with 
the lines of denudation and deposition; and however difficulb and 
inconvenient these subjects might be, no results would be reliable 
unless all the physical circumstances were taken into account. 

January 5, 1876.--John Evans, Esq., F.R.S., President, 
in the Chair. 

The following communications were read : - -  
1. "Historical and personal Evidences of Subsidence beneath the 

Sea, mainly if not entirely in the fourteenth and fifteenth cen- 
turies, of several trac~s of Land which formerly constituted parts of 
the Isle of Jersey." By R. A. Peacock, Esq., C.E., F.G.S. 

In this paper the author brings forward a great number of details, 
derived in part from personal observations and in part from ancient 
documents, to prove that a considerable submergence of land has 
taken place round the island of Jersey within comparatively recent 
times. He referred principally to the existence of a submerged 
forest in the Bay of St. Ouch, evidenced by the existence of stumps 
of trees in the sea-bottom there, and by the traditional fact that up 
to quite a late period fees were paid for privileges connected with 
the forest of St. Ouen, although the forest itself had long previously 
disappeared beneath the sea. From the evidence it would appear 
that the submergence took place at the end of the fourteenth or the 
beginning of the fifteenth century. The author also noticed the 
occurrence of peat and submarine trees in the little bay of Grove de 
Lecq on the north side of Jersey, and especially referred to the 
evidence afforded by the Ecrehous rocks and Maitre Isle, there 
having been in the latter a priory or chapel, supported by rents 
derived from the parish of Ecrehous, which is now represented only 
by a small islet, with the ruins of an ecclesiastical building upon it, 
and a range of rocks protruding but little above the sea. 
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Mr. Hicks on the Upper Silurian and Palc~ozoi~ Rocks. 1 ~  

2. " The Physical Conditions under which the Upper Silurian 
and succeeding palmozoic Rocks were probably deposited over the 
Northern Hemisphere." By Henry Hicks, Esq., F.G.S. 

In  this paper the author, after pointing out the lines of de- 
pression explained in his former paper to the Society, now further 
elaborated the views then propounded by him by carrying hiJ 
examination into the higher Palmozoio series and into more exten- 
sive areas. Beginning at the top of the Lower Silurian, where he 
first recognizes any evidence of a break in the Palmozoic rocks, he 
proceeded to show that this break was restricted to very limited 
areas, and almost entirely confined to the parts which had been first 
submerged, and where the greatest thickness of sediment had accu- 
mulated on both sides of the Atlantic, and hence where the prm- 
Cambrian crust had become thinnest. On the European side this 
break occurred where volcanic action had taken place, and has 
doubtless to be attributed to the combined action of upheaval of 
portions of the crust and the heaping up of volcanic material, the 
latter in some cases forming volcanic islets of considerable extent. 
He strongly objected to look upon these breaks, even in the British 
area, where they are most marked, as evidence of a want of con- 
tinuity over other and far greater areas, or to admit that, even where 
there was conformity in the rocks at this point, " great in- 
tervals of time are indicated unrepresented by stratified formations." 
The conformity found in extensive and widely separated areas is 
proof also that a gradual contraction took place of an enormous 
portion of the crust in the northern hemisphere in Palmozoic times ; 
and the breaks at the close of the Lower Silurian and in the De- 
vonian are not indications of an arrest in the general subsidence. 
After indicating the changes which must have taken place in the 
climate from this gradual spreading of the water, and the evidence to 
be derived from the consideration of the deposits and the faunas, 
the author drew the following general conclusions : - -  

1. That the condition of the northern hemisphere at the be~nning 
of Palmozoic time was that of immense continents in the higher 
latitudes, traversed by mountainous ranges of great height, but with 
a general inclination of the surface, on the one side (European) to 
the south-west and south, and on the other side (American) to the 
south-east and south. 

2. That these continents were probably covered, at least in their 
higher parts, with ice and snow ; and that much loose material had 
consequently accumulated over the plains and deeper parts, ready to 
be denuded off as each part became submerged. This would account 
for the enormous thickness of conglomerates, with boulders, grits, 
and sandstones, found in the early Cambrian rocks, and also to a 
certain extent for their barrenness in organic remains. 

3. That the depression over the European and American area~ 
was general from at least the latitude of 30 ° northwards ; that the 
parts bordering the Atlantic were the first to become submerged; 
the lower latitudes also before the higher. 

4. That the depression could not have been less altogether, for 
the whole of the Palmozoic, than 50,000 feet; and that conform- 

.Phil. Mug. S. 5. VoL 1.1No. 2. Feb. 1876. N 
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170 Intelligence and Miscellaneous Articles. 

able sediments to that extent are found over those parts of the areas 
first submerged and which remaiued undisturbed. That volcanic 
action was chiefly confined to parts of the regions which became 
first submerged; that the immediate cause of these outbursts was 
the weakness of the pr~e-Cambrian crust at those parts, from the 
great depression that had taken place, it being too thin there 
to resist the pressure from within, and to bear the weight of the 
superincumbent mass of soft sediment. 

5. That the seat of volcanic action at this time was at a depth of 
probably not less than 25 miles, as sediments which were depressed 
to a depth of from 9 to 10 miles do not indicate that they had been 
subjected to the effect of any great amount of heat, and are free 
from metamorphosis. 

6. That the climate at the early part of Pal~eozolc time was one 
of very considerable, if not extreme cold, and that it became gra- 
dually milder after each period of depression. That towards the 
close of the Palaeozoic, in consequence of the elevation of very large 
areas, and to a great height, the climate became again more rigo- 
rous in character. 

7. That the various changes which took place over the northern 
latitudes during Laurentian and Palaeozoic times allowed marine 
and land life to develop and progress in those areas at interrupted 
periods only ; consequently most of the progressive changes in the 
life had to take place in more equatorial areas, where the sea-bottom 
was less disturbed, and where the temperature was more equable. 
Any imperfection therefore in the Pal~eontological record belonging 
to these early times should be attributed to these and like circum- 
stances ; for wherever an approach to a complete record of any part 
of the chain is preserved to us, the evidence points unmistakably to 
an order of development, through a process of evolution from lower 
to higher grades of life. 

X X I .  Intelligence and Miscellaneous Articles. 
R E C O M P O S I T I O N  OF T H E  COMPO1WEI~T COL OURS OF W H I T E  L I G H T .  

To the Editors of the Philosophical Magazine and Journal. 
University College, Toront% 

G]~TL~]~ ,  January 13, 1876. 

T HE following experiment to illustrate the recomposition of the 
component colours of white light was devised by me about a 

year ago; and as I have looked in vain for it in the scientific 
periodicals and works on experimental physics with which I am 
acquainted, I have thought it might be useful to some of your 
readers. 

The spectrum of the light of the sun or of the electric lamp is 
formed in the usual way, the slit being vertical ; and the spectrum 
is projected on to the screen by means of a small plane mirror 
placed close to the prism. I f  this mirror be capable of vibrating 
through a small angle around a vertical axis, the vibrating spectrum 
on the screen will give rise to a horizontal band of white light with 
red and blue ends. 

The advantages of this method over that of the vibrating prism 
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